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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a miniature current-controlled actuator in which when a 
stator coil is energized, a rotor with a permanent magnet is rotated through a preset angle 
in a direction corresponding to a direction in which the stator coil is energized. 

2. Description of Related Art 
In the technical field of a camera, a miniature current-controlled actuator, some- 
times referred to as a moving-magnet motor, is known. This actuator is constructed so 
that when a stator coil is energized, a rotor with a permanent magnet is rotated within the 
range of a preset angle in a direction corresponding to a direction in which the stator coil 
is energized, and an output pin actuated integrally with the permanent magnet drives a 
member to be driven. The actuator, in contrast with a stepping motor, has significant 
advantages of affording low cost, compactness, and small power consumption. Thus, 
in the camera, it is chiefly used as a driving source for shutter blades or stop blades, but 

1 5 its application is not limited to the camera and can be made to various products. 

For such actuators, various structures have been proposed and used, and typical ex- 
amples of the structures in recent years are set forth in Japanese Patent Kokai Nos. 2000- 
197326 and 2000-292827. The actuators described in these publications are such that 
although the structures of stators, as well as those of rotors, are different from each other, 
magnetic poles magnetized in the radial direction of individual permanent magnets are 
equal in number, and even though the rotors are replaced with each other, they will 
function properly, insofar as they gives rise to no shape or dimension problems. Al- 
though, for the rotor, one described in the former publication appears to be simpler in 
fabrication, it entails the high cost of material and is hard to obtain a great magnetic 
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force (high magnetic flux density). Consequently, in most cases, one described in the 
latter publication is used as an actuator for cameras. 

Here, the structure of the rotor of this type will be specifically explained. The 
permanent magnet magnetized in the radial direction has a cylindrical shape. A rotary 
5 shaft which lies in a hollow portion of the permanent magnet and whose ends projecting 

therefrom are supported by bearings of the stator and an output pin (driving pin) located 
in the radial direction are integrally constructed of synthetic resin. Such an output pin 
is often provided as a single one. Even with the use of the actuator in the camera, how- 
ever, two output pins may be provided at symmetrical positions of 180°, depending on 
10 the structure of the shutter blades or the stop blades, and the number of pins can be cho- 

sen properly in accordance with a desired specification. Such a component part made 
of synthetic resin, after being fabricated as an independent member, may be attached to 
the permanent magnet by cementation or force fit. In view of cost, however, it is ad- 
vantageous to attach the component part to the permanent magnet on molding the com- 
1 5 ponent part through a so-called outsell process of injection molding. 

For this actuator also, the need for further compactness has recently been empha- 
sized. However, in the actuator of the type set forth in the above Kokai No. 2000- 
292827, the outside diameter of a cylindrical stator has already been reduced to as small 
as 4-5 mm, and the permanent magnet of the rotor has also been reduced to as small as 2 
20 mm in diameter. Thus, the situation is that further compactness is extremely difficult. 

In particular, in the permanent magnet of the rotor, even when such a small diameter is 
slightly reduced, the proportion of a reduction in mass is increased, and it becomes diffi- 
cult to ensure a preset magnetic force or to positively obtain permanent magnets within 
tolerances for mass production. As such, when an attempt is made to achieve further 
25 compactness, the problem arises that cost is greatly increased. 

It is thus conceivable that the permanent magnet is configured into a column shape 
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so that even when the diameter is reduced, mass which remains unchanged can be en- 
sured. When the permanent magnet is configured into a column shape without reduc- 
ing the diameter, a great magnetic force is necessarily obtained. In such a case, how- 
ever, a question arises as to how portions supported by the bearings and the output pin 
are constructed. In order to solve this, the structure that the portions supported by the 
bearings and the output pin are fabricated as independent parts of special shapes so that 
the permanent magnet is attached to them by cementation or force fit has been proposed. 
However, as parts diminish in size, it becomes difficult to set up the parts, one by one, 
by cementation or force fit and to positively produce good rotors, and actuators thus fab- 
ricated involve high cost as a matter of course. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a miniature, low-cost 
current-controlled actuator in which a stator coil is supplied with a current and thereby a 
rotor is rotated within the range of a preset angle in a direction corresponding to a direc- 
tion in which the stator coil is supplied with the current, so that the rotor is fabricated 
integrally with portions supported by bearings and an output pin with respect to a col- 
umn-shaped permanent magnet, through a synthetic-resin injection molding process. 

In order to achieve the above object, the actuator of the present invention is con- 
structed so that the rotor is rotated within the range of a preset angle in a direction corre- 
sponding to the direction of current supply to the stator coil. In this case, the rotor in- 
cludes a column-shaped permanent magnet having surfaces perpendicular to a center 
line of rotation and a surface surrounding the center line of rotation and a frame body 
configured integrally with the permanent magnet. The frame body covers two center 
portions of rotation of the permanent magnet and the surface surrounding the center line 
of rotation of the permanent magnet so that a plurality of exposed surfaces are provided. 
Each of areas in which these center portions of rotation are covered is provided with a 



journal supported by the bearing of the stator, and a portion extending in the radial di- 
rection from one of the center portions of rotation is provided with the output pin to be 
parallel to the center line of rotation. 

In the actuator of the present invention, at a place where each of the center portions 
of rotation of the permanent magnet is opposite to the frame body covering each center 
portion, a polygonal concavity, on one hand, is provided, and on the other hand, a con- 
vexity is configured to project into the concavity and occupy it. By doing so, the per- 
manent magnet is favorably constructed integrally with the frame body. 

Further, in the actuator of the present invention, at a place where a surface sur- 
rounding the center line of rotation of the permanent magnet is opposite to the frame 
body covering the surface, concavities, on one hand, are provided, and on the other hand, 
convexities are configured to project into the concavities and occupy them. By doing 
so, the permanent magnet is favorably constructed integrally with the frame body. 

Still further, in the actuator of the present invention, the permanent magnet is mag- 
netized as two magnetic poles in the radial direction, and at least one of the surfaces per- 
pendicular to the center line of rotation has a groove configured along the boundary 
between the two magnetic poles. The frame body is partially provided in the groove, 
and the output pin is situated on an extension line of the boundary. Whereby, not only 
is the integration of the permanent magnet with the frame body favorably maintained, 
but also the positioning of the output pin in the direction of magnetization becomes very 
easy, in view of fabrication. 

In the actuator of the present invention, when the frame body is constructed so that 
the output pin and another output pin are located at symmetrical positions of 180° of the 
permanent magnet, applications different from the case of a single output pin can be 
found. 

This and other objects as well as the features and advantages of the present inven- 
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tion will becomes apparent from the following detailed description of the preferred em- 
bodiments when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a case where the shutter of a shutter mechanism, 
viewed from the object side, is closed in a first embodiment of the present invention; 

Fig. 2 is a sectional view showing essential parts in Fig. 1 ; 

Fig. 3 A is a sectional view showing a cover frame for a stator of Fig. 2; 

Fig. 3B is a plan view showing the cover frame of Fig. 3 A; 

Fig. 3C is a bottom view showing the cover frame of Fig. 3 A; 

Fig. 4A is a front view showing a rotor of Fig. 2; 

Fig. 4B is a plan view showing the rotor of Fig. 4A; 

Fig. 4C is a front view showing a permanent magnet constituting the rotor; 

Fig. 4D is a plan view showing the permanent magnet of Fig. 4C; 

Fig. 5 is a plan view showing a case where the shutter of the shutter mechanism, 
viewed from the object side, is fully opened in the first embodiment; 

Fig. 6A is a front view showing a rotor in a second embodiment of the present in- 
vention; 

Fig. 6B is a plan view showing the rotor of Fig. 6A; 

Fig. 6C is a plan view showing a permanent magnet constituting the rotor; and 
Fig. 6D is a center cross sectional view showing the permanent magnet of Fig. 6C. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In accordance with two embodiments shown in the drawings, the present invention 

will be explained below. 

First embodiment 

This embodiment is such that the actuator of the present invention is applied to a 
shutter mechanism for cameras. The structure of the first embodiment is first explained. 
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In this explanation, it is assumed that the object side is referred to as the surface side, 
while the opposite side is referred to as the back side. In Fig. 1, a shutter base plate 1, 
made of synthetic resin, is provided with a circular aperture la and an arcuate slot lb, 
which is shown not in Fig. 1 but in Fig. 5 and whose sectional shape is shown in Fig. 2. 
To mount an actuator to be described later, the shutter base plate 1 has a plurality of 
positioning holes lc, only one of which is depicted in Fig. 2. The shutter base plate 1 is 
also provided with two hooks Id and le, each having flexibility, on the surface side, and 
three shanks If, lg, and lh for mounting three shutter blades, which will be described 
later, on the back side. 

On the back side of the shutter base plate 1, a blade holder 2 having the same con- 
tour as the shutter base plate 1 is mounted by a means, not shown, and a blade chamber 
is interposed between them. The blade holder 2 is also provided with an aperture 2a of 
the same shape as the aperture la, and the aperture 2a is placed concentrically with the 
aperture la, thereby providing an exposure aperture. The blade holder 2 has a slot 2b, 
only a section of which is shown in Fig. 2, of almost the same shape as the slot lb at a 
position opposite to the slot lb. In addition, the blade holder 2 is provided with three 
holes, although not labeled in the figure, into which the shanks If, lg, and lh of the 
shutter base plate 1 are fitted. 

Three shutter blades 3, 4, and 5 are arranged in the shutter chamber. The shutter 
blade 3 has a circular hole, not labeled in the figure, and a slot 3a, and the shank If is 
fitted into the circular hole so that the shutter blade 3 can be rotated. The shutter blade 
4 has a circular hole, not labeled, and a slot 4a, and the shank lg is fitted into the circular 
hole so that the shutter blade 4 can be rotated. The shutter blade 5 has a circular hole, 
not labeled, and a slot 5a, and the shank lh is fitted into the circular hole so that the 
shutter blade 5 can be rotated. 

On the surface side of the shutter base plate 1, the actuator is mounted. The first 
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embodiment is such that a base frame 6 of the actuator is mounted directly to the shutter 
base plate 1. The base frame 6 is made of synthetic resin, and a plurality of pins 6a 
(two of which are shown in Fig. 2) are fitted into the positioning holes lc of the shutter 
base plate 1 so that the base frame 6 is fixed to the shutter base plate 1 by the two hooks 
5 Id and le mentioned above. The base frame 6, as shown in Fig. 2, is provided with a 

bearing hole 6b for a rotor to be described later, beneath which a concave groove 6c for 
mounting a coil to be described later is configured. The base frame 6 has a projection 
6d, an arcuate slot 6e, and a hole 6f as well. 

In Fig. 2, a cover frame 7 made of synthetic resin is placed above the base frame 6. 
io Figs. 3A-3C show the cover frame 7 itself. This cover frame 7 is such that an upper 

plate in Fig. 3A, as seen from Fig. 3B, assumes a disk-like shape as a whole and is 
provided with a bearing hole 7a for a rotor described later at about the middle thereof. 
In order to mount a coil described later, three U-shaped concave grooves 7b, 7c, and 7d 
are configured, including a surface provided with the hole 7a. 
15 A lower P late m Fig- 3A is divided into two segments: one connected to the upper 

plate through two columns 7e and 7f, and the other connected to the upper plate through 
two columns 7g and 7h. One of the two segments has a step 7i and the other has a pin 
7j . The step 7i is engaged with the projection 6d of the base frame 6, thereby serving to 
prevent the rotation of the pin 7j fitted into the hole 6f of the base frame 6. In this way, 
the cover frame 7 has four elongated openings in regard of the four columns 7e, 7f, 7g, 
and 7h, and a lower opening configured so as to join these openings is partially connect- 
ed to the slot 6e of the base frame 6. 

In a space enclosed with the base frame 6 and the cover frame 7, a rotor is placed. 
The rotor in the first embodiment, as shown in Figs. 4A and 4B, includes a column- 
shaped permanent magnet 8 and a frame body 9 molded integrally with the permanent 
magnet 8 through an injection molding process. As seen from Figs. 4C and 4D, the 
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permanent magnet 8 in the present invention is shaped into a column-like form and is not 
provided with a hollow such as that of a conventional permanent magnet. Moreover, a 
column body having two surfaces perpendicular to the center line of rotation is config- 
ured so that four corners of the column body of square cross section are rounded off. 

The frame body 9, on the other hand, covers the upper and lower center portions of 
rotation of the permanent magnet 8 and a surface surrounding the center line of rotation 
so that four exposed surfaces are obtained. Individual areas in which these center por- 
tions of rotation are covered have a journal 9a fitted to be rotatable into the hole 7a of the 
cover frame 7 and supported by the hole 7a as a bearing, and a journal 9b fitted to be 
rotatable into the hole 6b of the base frame 6 and supported by the hole 6b as a bearing. 
Also, although in the first embodiment the journals 9a and 9b are provided to the frame 
body 9 on the rotor side and the holes 7a and 6b are provided to the cover frame 7 and 
the base frame 6, respectively, on the stator side, the frame body 9 may have two holes 
so that two journals fitted into these holes are provided on the stator side, or the hole and 
the journal may be provided on each side. 

The frame body 9 has four strips 9c, 9d, 9e, and 9f and is configured so that the 
cross section of each of the strips 9d and 9f is larger in thickness than that of each of the 
strips 9c and 9e. Hence, the strip 9d is interposed between the columns 7g and 7h, 
while the strip 9f is interposed between the columns 7e and 7f. In Fig. 4B, the perma- 
nent magnet 8 is magnetized as two magnetic poles in the radial direction, with a seg- 
ment connecting these strips 9d and 9f as a boundary. Furthermore, the frame body 9 
has a portion extending in the radial direction and obliquely downward and inserted in 
the slot 6e of the base frame 6, and at its top, an output pin 9g is configured parallel to 
the center line of rotation of the permanent magnet 8. The output pin 9g is inserted in 
the slot lb of the shutter base plate 1 and the slot 2b of the blade holder 2 and is fitted 
into the slots 3a, 4a, and 5a of the shutter blades 3, 4, and 5 in the blade chamber. 
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As mentioned above, the rotor is supported to be rotatable to a stator frame con- 
structed with the base frame 6 and the cover frame 7, and then a coil 10 is placed in the 
concave grooves 6c, 7b, 7c, and 7d in such a way that the two bearing holes 6b and 7a 
are covered. The peripheral surface of the cover frame 7 is fitted into a cylindrical yoke 
1 1 in such a way that the coil 10 is enclosed. Also, the actuator is constructed so that a 
magnetic member, which is well known and thus is not shown in the figure, is placed 
close to the rotor, and the stopped state of the rotor can be maintained by utilizing an 
attractive force exerted between the magnetic member and the permanent magnet 8, even 
though the coil 10 is not energized. 

Subsequently, the operation of the first embodiment will be briefly explained. In 
Fig. 1 showing a closed state of the shutter, the aperture la is closed by the three shutter 
blades 3, 4, and 5. In this case, the coil 1 0 of the actuator is not energized. In general, 
therefore, a stopped state of the rotor is very unstable, and there is the possibility that, for 
example, when a camera is shaken, the shutter blades 3, 4, and 5 are actuated to expose a 
film. In the first embodiment, however, the magnetic member, not shown, is placed 
close to the rotor, and thus the rotor is biased to rotate in a counterclockwise direction by 
a magnetic force exerted between the magnetic member and the permanent magnet 8. 
Since, however, the output pin 9g comes in contact with the end of the arcuate slot lb 
provided to the shutter base plate 1, the rotation of the rotor is prevented and this state is 
maintained. 

In Fig. 1 of such a state, when the power switch of the camera is turned on, a pho- 
tometric circuit and a distance-measuring circuit are actuated. Subsequently, when a 
release button is pressed for photographing, an electric current is supplied in a forward 
direction of the coil 10. As a result, the rotor is rotated clockwise in Fig. 1, and the 
shutter blades 3, 4, and 5 are rotated by the output pin 9g. In this case, the shutter 
blades 3 and 4 are rotated counterclockwise, with the shanks If and lg, respectively, as 
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centers, and the shutter blade 5 is rotated clockwise, with the shank lh as a center. 
Since the shutter blades 3 and 4 are different in the positional relationship between a 
supporting point and a working point, the rotation of the shutter blade 4 becomes faster 
than that of the shutter blade 3. Consequently, the amount of superposition of the shut- 
ter blades 3 and 4 is increased. Such rotation is stopped when the output pin 9g abuts 
on the end of the arcuate slot lb provided to the shutter base plate 1, immediately after 
the opening la is fully opened. This state is shown in Fig. 5, in which the geometry of 
the actuator is partially omitted. 

Even in a state of Fig. 5, when the exposure time is short, power to the coil 10 is not 
disconnected, and when an aperture-closing signal is emitted, a forward current is inter- 
rupted and a reverse current is supplied. However, when the exposure time is long, 
power to the coil 10 is disconnected into a non-conducting condition in order to avoid 
battery loss. In the first embodiment, the actuator is thus designed so that even when 
the coil is brought into such a non-conducting condition, a state of Fig. 5 is favorably 
maintained. Specifically, in this state, the rotor is biased to rotate clockwise by the 
magnetic force between the magnetic member, not shown, and the permanent magnet 8. 

After that, when the aperture-closing signal is emitted, the reverse current is sup- 
plied to the coil 10. In doing so, the rotor is rotated counterclockwise in Fig. 5, and the 
shutter blades 3, 4, and 5 are rotated in a direction opposite to that described above, 
through the output pin 9g, to close the aperture la. Such rotation is stopped when the 
output pin 9g abuts on the end of the arcuate slot lb of the shutter base plate 1, immedi- 
ately after the opening la is completely closed by the shutter blades 3, 4, and 5. Also, 
immediately after the rotation of the rotor is stopped, power to the coil 10 is disconnect- 
ed to return to a state of Fig. 1, and this state is maintained until the next photographing. 

In the first embodiment, as mentioned above, the permanent magnet 8 is configured 
into a column shape and hence is capable of obtaining a higher magnetic flux density 
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than a conventional, cylindrical permanent magnet. Even when the permanent magnet 
8 is made smaller in size than the conventional permanent magnet, the same magnetic 
flux density as in the conventional permanent magnet can be obtained. Hence, for ex- 
ample, if the dimension of the permanent magnet in the axial direction is the same, the 
dimension in the radial direction can be reduced, and as a result, the diameter of the yoke 
11 in the first embodiment can be made smaller than in a conventional one. Further- 
more, if the dimension of the permanent magnet in the radial direction is made identical, 
the dimension in the axial direction can be reduced, and thus the vertical dimension of 
the actuator in Fig. 2 can be made smaller than in the conventional one. 

In the first embodiment, the frame body 9 is configured integrally with the perma- 
nent magnet 8 through the injection molding process. Even with this process, however, 
the interface between the permanent magnet 8 and the frame body 9 is not brought into a 
completely fixed condition. As such, if the strips 9c and 9e are not configured in the 
frame body 9, there is the fear that the permanent magnet 8 is moved or dropped from 
the frame body. The first embodiment, however, is constructed so that such a fear is not 
absolutely aroused because the permanent magnet 8 and the four strips 9c, 9d, 9e, and 9f 
are configured as mentioned above. 

Also, although the permanent magnet 8 in the first embodiment is such that each 
surface perpendicular to the rotary axis, as depicted in Fig. 4D, has a shape similar to a 
square, it may be octagonal, for instance. In this case, from the above reason, three 
strips may be provided. In the first embodiment, as seen from Fig. 4A, strictly speaking, 
a portion provided with the output pin 9g at the top extends in the radial direction of the 
rotor and obliquely downward at an angle of 45°. The present invention is not limited 
to such a shape, and the above portion may be designed to extend horizontally. In short, 
it is only essential that the portion extends at least in the radial direction, no matter 
whether it extends horizontally or obliquely or how long it extends. The same holds for 
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the case of the second embodiment to be described later. 

In the first embodiment, in order to improve the efficiency of a winding space of the 
coil 10 as a link in the chain of compactness, the cover frame 7 is provided with elongat- 
ed openings between the columns 7e and 7g and between the columns 7f and 7h. If 
these openings are not necessary, the cover frame may be constructed so that they are 
blocked up. An elongated opening provided between the columns 7g and 7h serves for 
the purpose of preventing the strip 9d of the frame body 9 from coming contact with the 
cover frame 7. If there is no design problem, this opening may be blocked up. The 
same holds for the case of the second embodiment to be described blow. 
Second embodiment 

The actuator of this embodiment has the same structure as that of the first embodi- 
ment with the exception that the structure of the rotor is different. Thus, the explana- 
tion of the structure of the stator is omitted, but the description of the stator alone and of 
the relative relationship between the stator and the rotor in the first embodiment is also 
applied to the case of the second embodiment. With reference to Figs. 6A-6D, the rotor 
in the second embodiment will be explained below. 

The rotor in the second embodiment includes a permanent magnet 1 8 having a shape 
similar to a column and a frame body 19 configured integrally with the permanent mag- 
net 18 through the injection molding process. The permanent magnet 18 is provided 
with linear V grooves 18 a and 18b passing through the center portions of rotation in its 
two surfaces perpendicular to the center line of rotation, and linear V grooves 18c and 
18d extending so as to connect the V grooves 18a and 18b in its peripheral surface. 
The permanent magnet 18 has two magnetic poles magnetized in the radial direction, and 
the V grooves 18a, 18b, 18c, and 18d are provided along the boundary between the two 
magnetic poles. Rectangular parallelepiped-shaped concavities 18e and 18f are provid- 
ed in the middle portions of the V grooves 1 8a and 18b, respectively, that is, in the upper 



and lower center portions of rotation of the permanent magnet 18. 

The frame body 19, on the other hand, has four strips 19a, 19b, 19c, and 19d, of 
square shapes, having convexities with which the V grooves 18a, 18b, 18c, and 18d and 
the concavities 18e and 18f are charged. The two center portions of rotation are 
provided with shanks 19g and 19h supported by bearings of a stator frame. As de- 
scribed in the first embodiment, however, the center portions of rotation may have holes, 
instead of the shanks 19g and 19h, so that shanks fitted into the holes are provided on the 
stator side. Furthermore, the frame body 19 has a portion such that the strip 19c is ex- 
tended in the radial direction and somewhat obliquely downward, and at its top, an out- 
put pin 19i is configured. Also, the actuator of the second embodiment is operated in 
accordance with the first embodiment, and thus the explanation of the operation is omit- 
ted. 

In the second embodiment also, as mentioned above, the permanent magnet 1 8 is 
configured into a column shape and hence is capable of obtaining a higher magnetic flux 
density than the conventional, cylindrical permanent magnet. Hence, even when the 
permanent magnet 1 8 is made smaller in size than the conventional permanent magnet, 
the same magnetic flux density as in the conventional permanent magnet can be obtained. 
Since in the second embodiment the V grooves 18a, 18b, 18c, and 18d and the concavi- 
ties 18e and 18f are provided around the permanent magnet 18 and the convexities of the 
strips 19a. 19b, 19c, and 19d project into them, it is avoidable that the relative positions 
of the permanent magnet 18 and the frame body 19 are shifted and the permanent magnet 
1 8 is dropped from the frame body 1 9. 

Also, in the second embodiment, the V grooves 18a, 18b, 18c, and 18d and the con- 
cavities 18e and 18f are provided around the permanent magnet 18, but even though a 
part or all of them are provided to the frame body 19, the purpose of the present inventi- 
on can be achieved. Even when all of the V grooves 1 8a, 1 8b, 1 8c, and 1 8d and the 
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concavities 18e and 18f are not provided, the purpose of the present invention can be 
achieved, but when only one of them is provided, the present invention is not worked out. 
Each of the V grooves 18a, 18b, 18c, and 18d can be replaced by a single hole or plural- 
ity of holes of various shapes. Although each of the concavities 18e and 18f has a 
square shape in Fig. 6C, its shape is not limited to the square. However, it is favorable 
that the concavities 18e and 18f are configured to be polygonal so that the permanent 
magnet 1 8 is not rotated with respect to the frame body 19. 

The permanent magnet 18 in the second embodiment is such that the V grooves 18a, 
18b, 18c, and 18d are configured on molding and two magnetic poles are magnetized in 
a direction perpendicular to the V grooves 18 a and 18b. In the case of the two mag- 
netic poles, it is desirable that the output pin 19i, as is well known, is situated on an ex- 
tension line of the boundary between the magnetic poles. As such, when the permanent 
magnet is constructed as in the second embodiment, the second embodiment, in contrast 
with the first embodiment, has the advantages that the relative positional relationship 
between the output pin and the direction of magnetization is surely obtained on fabrica- 
tion and the relative positions of the permanent magnet 18 and the frame body 19 remain 
unchanged after fabrication. Where there is no need to give special consideration to the 
above description or manufacturing cost, the permanent magnet may be designed so that 
the two V grooves 18c and 18d configured in the peripheral surface of the permanent 
magnet 18 are provided not at symmetrical positions of 180° as in the second embodi- 
ment, but at positions of different angles. Three or more V grooves can be configured 
in the peripheral surface, as the case may be. 

Also, although in each of the above embodiments a single output pin is provided, a 
plurality of output pins can be provided, depending on the type of a mechanism to be 
driven. However, the actuator of this type is extremely small in size, and therefore, in 
view of fabrication, it is desirable that two output pins are provided. Where the actua- 
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tor with the two output pins is used in a shutter or stop mechanism for cameras, it is op- 
timum that the two output pins are located at symmetrical positions of 1 80°. 

The actuator of the present invention, as mentioned above, is such that the current is 
supplied to the stator coil and thereby the rotor is rotated over the range of a preset angle 
in the direction of current supply. The rotor has the column-shaped permanent magnet, 
and the portions of the permanent magnet supported by bearings and the output pin are 
integrally constructed through the synthetic-resin injection molding process. Thus, the 
entire actuator, not to speak of the rotor, can be manufactured in small size and at low 
cost. 
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